This paper has examined the determinants of environmental degradation under the perspective of globalization in the case of selected MENA nations (Jordan, United Arab Emirates, Saudi Arabia, Algeria, Qatar, Lebanon, Egypt, Bahrain, Iran, Morocco, Israel, Kuwait, Oman and Tunisia) 
INTRODUCTION
Simply, environmental degradation refers to the deterioration in natural environment because of natural disasters and human activities (United Nations, 1997) . From last few decades, the issue of environmental degradation has gotten so much attention among the policy makers of developmental and environmental sciences. The interaction between quality of environment and economic development is widely used to study Environmental Kuznets Curve (EKC) hypothesis. Hypothesis of EKC mentions that inverted UShaped relation exists between economic development and quality of environment. At first stage, the environmental quality degrades with rising economic development, but after passing a threshold level, the environmental quality starts to improve with rising economic development [Stern et al. (1996) , Ekins (1997) , Heil and Selden (2001) , Managi and Jena (2008) , Fodha and Zaghdoud (2010) , Jaunky (2011) , Ozturk and Acaravci (2010) , and Saboori et al. (2012) ]. At the end, it shows an inverse relation between rising economic development and environmental quality (Grossman and Krueger, 1991) . While studying the determinants of Green House Gases (GHG), on one side the extensive focus is given on the relation between economic development and energy consumption while on the other side environmental pollution and economic development is also main topic of discussion (Kraft and Kraft, 1978) . There are some studies found Nshaped relation between economic development and environmental degradation [Shafik (1994) and Friedl and Getzner, (2003) ].
products and technology with it, but on the other side outdate machinery and cheap products bring environmental issues along (Copeland and Taylor, 2004) . Therefore, there is a number of environmental issues that are attached to the globalization of markets. Natural resources depletion, rising desertification and deforestation, loss of biodiversity, ozone layer thinning and global warming are main issues that are emerging due to the rising globalization.
MENA nations have more than 41 %natural gas reserves and 57 %of oil reserves among the nations of the world. Around 85 %of Green House Gases (GHG) emissions in MENA nations come from the consumption and production of oil and gases. The subsidies on petroleum products make the situation worse for quality of environment. IEA (2008) points out that energy subsidies in MENA nations was 310$ billion in year 2007. Out of 20 nations who provide subsidies on gasoline 11 are MENA nations (Brown and Westaway, 2011) . The massive subsidies on energy consumption distort the whole price system of the economy and generate the phenomena of resources inefficient allocation. The high intensity of the production and low price of gasoline increase the amount of transportation and environmental degradation in MENA nations (Ellis et al., 2010 and Von Moltke et al., 2004) . Empirics show that during 1980 to 2000 the consumption of energy increased from 9 quads to 25 quads but the industrial development in MENA nations is still at its initial stages. The rising amount of fossil fuel resources and a hike in population growth in MENA nations as well as their movement towards high economic growth poses a threat to mitigating environmental changes and air pollution in the coming future. This study has tried to analysis the determinants of environmental degradation under the perspective of globalization in the MENA nation over the period of 1980 to 2013. Moreover, this study has also highlighted some of the main issues concerning to environmental degradation in MENA nations. This type of exercise is hardly applied in the MENA nations, so this study would be a resourceful addition towards relevant literature.
LITERATURE REVIEW
There is large number of studies which examine the determinants of environmental degradation but here are the most relevant studies given as literature review. Southgate and Pierce (1988) , Southgate (1988) , Jaganathan and Mundial (1989) , Ives and Messel (1989) , Mink (1993) and FAO (1994) point that population is contributing to environmental degradation in many ways. The idea about inverted U-shaped relation of economic development and quality of environment goes back to mid-1990's, when Grossman and Krueger (1991) have empirically examined this relationship. Afterwards, theoretical and empirical discussion has been started. Numerous studies which examine inverted U-shaped relation between quality of environment and economic development such as Shafik (1994 ), De Bruyn et al., (1998 , Carson et al. (1997) , Grossman and Krueger (1995) , Holtz-Eakin and Selden (1995), McConnell (1997) , Moomaw and Unruh (1997) , Rothman (1998), Vollebergh and Kemfert (2005) , Suri and Chapman (1998) , Heil and Selden (2001) and Galeottietal (2006) . But the studies like Kaufmann et al. (1998 ), Spangenberg (2001 , Tapio et al., (2007) and Perman and Stern (2003) point out that there is no inverted U-shaped relation existed between quality of environment and economic development. Selden and Song (1995) point out that in the beginning stages of development, quality of environment degrades but after achieving a specific level of development the environmental quality starts improving. Grossman and Krueger (1991) provide the theoretical basis on how trade openness impacts the quality of environment among nations. Copeland and Taylor (2004) , Antweiler et al. (2001) and Liddle (2001) mention that international trade encourages comparative advantages of nations and impacts quality of environment, following the environment and trade policies of the nation. Taylor (2001, 2008) mention that tight rules and regulations about environmental degradation are linked to the level of net imports. Therefore, quality of environment and foreign direct investment in less developed nations have got little policy consideration. Frankel and Rose (2005) , Antweiler et al. (2001) and Liddle (2001) point out that openness of trade is beneficial for improving quality of environment in case of developed as well as developing nations. Kukla-Gryz (2009) finds that in first stage of development, rising international trade also rises air pollution in developing nations. Baek et al. (2009), Mani and Wheeler (1998) , Low and Yeats (1992) and Dinda (2006) mention that openness of trade may impact environmental quality in less developed nations but openness of trade improves environmental standards in developed nations. Managi et al., (2009) investigate the interaction of economic development and openness of trade in 43 countries from 1971 to 1996. The estimated results of the study indicate that openness of trade enhances the standard of environment in OCED countries. But for non-OECD countries, it cannot play an important role in improving environmental standards. Takeda and Matsuura (2006) examine the how openness of trade impacts environmental standards in East Asian nations from 1988 to 2000. Temurshoev (2006) analyzes the relation of environmental quality and openness of trade in less developed countries. Acharyya (2009) analyzes the advantages and disadvantages of foreign direct investment in India from 1980 to 2003. The study finds that FDI has a detrimental effect on environmental degradation. Kohler et al., (2013) examines the relation of trade liberalization, consumption of energy, CO2 emissions and economic growth by using the case study of South Africa. The results show that there is co-integration between trade openness and CO2 emissions in South Africa. It is found that there is bidirectional causality running between openness of trade and environmental standards. Dean (2002 ), McAusland (2008 ), Frankel (2009 , , Shahbaz et al. (2013b) and Shahbaz et al, (2017) mention that globalization promotes better the quality of environment. Lisea (2006) examines the interaction between economic development and CO2 emissions in Turkey from 1980 to 2003. The estimated results mention that there is a rising trend of CO2 emissions and energy intensity. Therefore, economic development is positively linked to degradation of environment in Turkey. The study reports that Turkey has an extra 7 %potential GDP growth rate which is very high among eastern European countries. World Bank and UNDP mention that CO2 emissions in Turkey would be reach to 6 th time increment in 2025 compared to1990. So Turkey has to face a great challenge to attain both objectives (high growth and low degradation of environment) at the same time. Junyi (2006) examines the relation between per capita income and emissions of CO2 in Chinese provinces from 1993 to 2002. For empirical analysis, simultaneous equations model (SEM) is used. The overall results report that some rich provinces have inverted U-shaped EKC whereas some poor provinces have not EKC in inverted U-shaped. Yaguchi et al. (2007) examine the existence of inverted U-shaped EKC in China and Japan over the period of 1975 to 1995. The study finds an inverse relation between environmental standards and economic development. Liu, et al. (2007) , Song et al. (2008) , He (2009 ), Zhang and Cheng (2009 ), Diao, et al., (2009 ), Jalil and Mahmud (2009 and Brajer et al., (2011) investigate the relation of environmental quality and economic growth in China at aggregate and disaggregate level. The results of these studies confirm inverted U-shaped EKC. But the studies of Byard et al., (2011) and Halkos and Tzeremes (2011) approve the non-existence of inverted U-shaped EKC in China. Shahbaz et al (2017) investigate the relation between quality of environment and globalization in China over the period of 1970 to 2012. For empirical analysis this study uses Bayer and Hanck and autoregressive distributed lag model at the same time. The study finds feedback impact between CO2 emissions and globalization. Moreover, this study confirms that globalization has promoted a better quality of environment in China.
MODEL SPECIFICATION AND DATA SOURCES
This study examines the effect of population density, economic growth, consumption of energy, on environmental degradation under the perspective of globalization in MENA nations over the period of 1980 to 2013. The data of some variables is collected from World Development Indicator (WDI) databases preserved by World Bank. The data of globalization is taken KOF globalization index maintained by university of Gotham Burg. Globalization index is measured with the help of economic integration, personal contacts, political engagement and technological connectivity. Following the detailed literature review, this study follows the methodology of Shahbaz et al. (2013c) , , Ali and Audi (2016) , Audi and Ali (2017) and Shahbaz et al., (2017) . The functional form of the model for this study will become as:
EDt=f (ENCt,GDPPt,GLOBt,POPt) (1) Where EDt= environmental degradation (CO2 emissions) ENCt= energy consumption GDPPt= economic growth (per capita income) GLOBt= globalization index POPt= population density (population living per seq. kilometer) t= time period For measuring the elasticity of the variables, we can take the natural logarithm of the equation. 1. The econometric model of the study becomes as:
(2) wehre u= error term
ECONOMETRIC SPECIFICATION
While using time series data in panel studies there are more chances of unit root problem. Levin et al., (2002) have presented different unit root tests based on different specifications. LLC unit root test perpetrates homogeneousness as compared to autocorrelation coefficient. LLC unit root test is base of ADF methodology for investigating the unit root issue in the data set. The simple form of LLC is as:
In equation (3) 0i  is the constant term that is considered to be different across the cross sectional units and p is the undistinguishable coefficient of autoregressive, i  indicates the lag order, , it u is the error term that is considered independent across the panel units and following the ARMA stationary procedure for each cross section becomes as:
Now we can develop null and alternative hypotheses as: Im et al., (2003) introduce a unit root test for examining the stationarity of the variables when there is heterogeneous panel data set is available. This test too follows the methodology of ADF unit root test but this test uses simple mean of each series, a series in ADF panel is denoted as:
Heterogeneity in i v value is also allowed in IPS test, the equation of IPS unit root test can be presented as:
Where , it t is the ADF test statistic, pi is the lag order. This can be calculated in ADF unit root test as:
After fixing the unit root problem of the data sets, now we can find the short run and long run relation of the variables. In the recent literature, as availability of larger data set is easy nowadays, panel data analysis uses models based on large sample size. The asymptotic of enormous cross section (N) and large time periods (T) dynamic panels are diverse from the asymptotic of the usual large number of cross sections (N) and small time period (T) dynamic panels. In the case of small time period, panel estimations are based on fixed and random effects estimators or Generalized Methods of Moments (GMM) [Arellano and Bond (1991) ]. These methods are using pooling of individual cross sections and their constant term varies across cross sections. The large N, large T, has homogeneousness of slope coefficient which is unsuitable for panel studies ; Pesaran et al., (1999) ; Phillips and Moon (2000); Im et al., (2003) ]. Recently, a number of dynamic heterogeneous panel methods are available for large N and T. In fixed effect model, time series data for each cross section are pooled and intercept term is allowed to vary across cross sections. If the slope coefficients vary then fixed effect results are misleading. In such conditions, the model can develop an individual cross section and arithmetic mean of the coefficient can be obtained. This procedure is known as Mean Group (MG) estimator ]. In this method intercepts, slope coefficients and error variances are allowed to differ across cross sections. Pesaran et al., (1999) develop a Pooled Mean Group (PMG) method to estimate non-stationary dynamic panels. Non-stationarity of the data is an important issue for dynamic panels analysis. PMG method is based on averaging and amalgamating of the coefficients [Peraran et al., (1999) ]. Under the assumptions of PMG, the short run parameters such as intercepts terms and error variance can be varied across group. But long run coefficients are sustained. The general form of the PMG can be written as: A major characteristic of co-integrated variables is their rejoinder to any deviance from long run equilibrium. This characteristic infers error correction dynamics of the variables in the system that are swayed by the deviance from equilibrium. The error correction term can be written as:
The error correction parameter i  indicates the speed of modification from short run towards long run. The table 02 gives the results of correlation between the variables. The results indicate that consumption of energy and economic growth have significant and positive correlation with environmental degradation in MENA nations over the selected time period. Whereas, population density and globalization have negative and significant correlation with environmental degradation in MENA nations. The outcomes explain that population density, economic growth, and globalization have positive and significant correlation with energy consumption in MENA nations. The estimates indicate positive correlation between globalization and economic growth, between population density and economic growth. Globalization has a positive correlation with population density. The estimated outcomes reveal that all the selected independent variables do not have a very strong positive correlation among each other, so there are less chances of high multi-collinearity among independent variables. The selected panel model fulfills the basic assumption of model specification of simple OLS and panel OLS. The selected model also meets the assumption of reliability of relationship among the variables. (2) , Tiwari et al. (2013) , He (2009) and Shahbaz et al. (2014) . This highlights that the MENA nations still cannot reach at the stage of inverted U-shaped EKC. In the first stages of EKC economic growth puts positive influence on environmental degradation. The outcomes reveal that globalization has significant and positive influence on environmental degradation in MENA nations. This estimates reveal that 1 % rise in globalization brings (0.186393) % rise in environmental degradation in MENA nations. These findings are coherent Shahbaz et al., (2017) . This highlights that globalization is still not environment friendly in MENA nations as compared to China and some other East Asian nations. The outcomes reveal that population density puts significant and positive influence on environmental degradation in MENA nations. The outcomes show that 1 % rise in population density brings (0.877950) % rise in bad environment in MENA nations. The results are similar with the estimated results of Zhang and Cheng (2009) . Southgate and Pierce (1988) , Southgate (1988) , Jaganathan (1989), Ives and Messel (1989) , Mink (1993) and FAO (1994) also point out that denser areas are creating more environment unfriendly gases which degrades environment. The overall long run outcomes reveal that energy consumption, economic growth, globalization and population density are enhancing environmental degradation in MENA nations (Jordan, United Arab Emirates, Saudi Arabia, Algeria, Qatar, Lebanon, Egypt, Bahrain, Iran, Morocco, Israel, Kuwait, Oman and Tunisia) over the selected time period. The study has examined the effect of energy consumption, economic growth, globalization and population density on environmental degradation in MENA nations over the period of 1980 to 2013. For checking the normality of the data, standardized residuals test is used. Figure 01 explains the selected data conditions. The results in the figure and attached table show that the selected data is normally distributed and gives reliable results. The results highlight non-causal relation of environmental degradation and population density. The estimated results reveal, bidirectional causality is running between economic growth and energy consumption in MENA region. There is no causal relationship between globalization and consumption of energy. The results reveal, unidirectional causality is running from population density to energy consumption. This shows that more populations need more energy consumption for the living hood. The estimated results show that unidirectional causality is running from globalization to GDP growth as well population density to GDP growth. The estimates reveal no causal relation between population density and globalization in MENA nations. The overall causality relationship shows that most of the selected explanatory factors have significant causal relation with environmental degradation in selected MENA nations. Jayanthakumaran et al. (2012) , Shahbaz et al. (2014) , Jalil and Mahmud (2009 ), He (2009 ), Jaganathan (1989 , Brajer et al. (2011 ), Mink (1993 , Song et al. (2008) , Du et al. (2012) and Junyi (2006) , Shahbaz et al. (2012 ), Liua et al. (2007 , and Tiwari et al. (2013) , Diao et al. (2009 , Tiwari et al. (2013) and Du et al. (2012) . The causal relationship shows that consumption of energy and economic growth have a bidirectional causal relationship with environmental degradation in MENA. Whereas globalization and population density has a unidirectional causal relationship with environmental degradation. This study concludes that the MENA nations still cannot be under the inverted U-shaped relationship EKC. The estimated results reveal that 
